Abstract The purpose of this study was to compare Göteborg, Sweden, the present analysis characterizes and compares men and women as kidney transplant female and male kidney transplant recipients. Of 1095 consecutive kidney transplants, 63.7% were to male recipients. recipients. Detailed demographic background data and follow-up data were used in the analysis. Female and male recipients were the same age, median 44, range Subjects and methods 1-71 years. The male/female ratio was increased in all adult age groups, and most pronounced in the middle-Between January 1985 and January 1993, 1 000 patients aged. The proportions of first transplants and of pre-received 1095 kidney transplants in Sahlgrenska University emptive transplants were not different, and 22.0% of Hospital, 637 men and 363 women. All but 5.9% had been referred from 20 nephrology departments which according men compared with 24.4% of women had living donors.
Biopsy-verified chronic glomerulonephritis was found
In all we serve 40% of Sweden's 8.7 million inhabitants. The 2.4 times more often in men than in women, unknown exceptions to the allocation rules would be in the same order diagnosis including non-biopsy-verified chronic glomin the other direction, i.e. patients from our area of recruiterulonephritis 2.3 times, and adult dominant polycystic ment who received grafts in any of the three other Swedish kidney disease 1.8 times. A larger proportion of men units. Some were retransplants to patients who had had their than women received antirejection treatment, 59.5% vs first graft in a different unit. Living donors sometimes chose 49.5% (P=0.002). Cumulative survival of patients or their nearest unit. Children from the Northern district, which grafts was not different, but women Á50 years of age constitutes 23.9% of our area, were often referred to tended to have poorer 1-year graft survival than men, Huddinge Hospital. We performed some transplantations in Icelandic patients.
69% vs 78% (P=0.06). It is concluded that the
In our hospital, patients with obvious contraindications, increased proportion of men in our transplant prosuch as mental confusion, malignant disease, heart failure gramme is mainly due to their higher requirement of secondary to ischaemic heart disease, or severe malnutrition renal replacement therapy. patients [1] [2] [3] [4] [5] [6] . This has sometimes been interpreted as those with extrarenal disorders, e.g. cardiovascular or mental, an effect of discrimination against women [6] [7] [8] [9] . In also visit the unit and are seen by a physician, a surgeon, our own series men constituted 64%. We are not aware and other staff members who then contribute to the decision. of any bias in the selection process, but it might occur When risks are clearly increased but judged medically acceptunintentionally. Otherwise, the different rates must able the patient is informed and allowed to make the choice. reflect differences in medical conditions such as disposi- With studied with respect to the underlying disorder and its possible influence on conditions before and after the transplantation. The registry contains data on biopsies obtained from native kidneys, age at the time when renal replacement therapy ( RRT ) was initiated, age at the time of transplant, whether the transplantation was pre-emptive, kidney source, transplant number, actual survival of patients and grafts by year, causes of death and graft loss etc. As a measure of severity of rejection we calculated the number of days during the first year post-transplant when any form of antirejection therapy was given to the patient, including bolus doses of methylprednisolone, ATG, OKT 3, and plasma exchange.
Patients with graft function are seen in the unit 6 months and 1, 3, 5 and 10 years after transplantation and in case of complications. In addition, reports are sent annually from the nephrology unit where routine follow-up or dialysis was performed. As of March 1996, follow-up was complete until 2 years after transplantation, and 781 of 1095 grafts had been reported at 5 years. Median follow-up time for patients alive was 73 months.
The data base was used to calculate differences between men and women. Unless otherwise stated, variables are presented on the basis of the 1 095 transplants rather than on first transplants (n=874) or number of patients who received transplants (n=1 000).
Epidemiological data on patients in various forms of RRT were obtained from the Swedish National Registry, SRAU, Skö vde, Sweden, as published [ 11] and by personal communication with its Secretary General, S. Schö n.
Statistical methods
The x2-test was used to examine categorical data. The Mann-Whitney test was used to compare values, except if Fig. 1 . Histogram of age distribution for male and female recipients normally distributed when the unpaired two-sided Student's of kidney transplants. t-test was applied. Cumulative survival of patients and grafts was calculated according to Kaplan-Meier and significance plantations, cadaveric donor transplantations and first of difference between groups according to Mantel-Cox. transplants were similar. However, men tended to receive more third to fifth kidney grafts and more
Results
often pancreas and kidney simultaneously. The difference in age between start of RRT and transplantation, an approximate measure of waiting time for a transMen received 63.7% of the 1 095 consecutive kidney transplants. Table 1 shows that age at the time of plant, was 0.7±1.3 years for women vs 0.8±1.5 years for men (recipients of first transplants only; n=874 ). transplantation was not significantly different between men and women. Figure 1 indicates that the over-Donor age was identical for men and women, 45±15 years. representation of men was most marked for middleaged patients. The proportions of pre-emptive trans-
The underlying renal disorder is presented in Table 2 . Men received more kidney transplants than women for all causes except two: systemic disease (vasculitis, SLE and amyloidosis taken as one group) and tubulointerstitial disease including chronic pyelonephritis. The most prominent disproportion was seen with chronic biopsy-verified glomerulonephritis (CGN ) and 'unknown diagnosis' which includes non-biopsyverified CGN and nephrosclerosis/hypertensive renal disease.
Outcome of transplantation is presented as cumulative survival rates of patients and grafts in Figs 2 and 3. There is no significant difference between men and women. Causes of death during the first year after transplantation as well as during continued follow-up are presented in Table 3 , including death after graft loss. Infectious complications, mainly pneumonitis and septicaemia, dominated in the initial course, while cardiovascular diseases were more prominent in the long term. There were no definite sex differences, but death due to infectious disease tended to be more Fig. 3 . Cumulative survival of 1095 consecutive kidney grafts to male and female recipients. Numbers at risk are 756 after 3 years, frequent in women, whereas more men suffered sudden 495 after 5 years and 243 after 7 years. death more often. Graft loss was caused by death in 29.0% of men vs 26.5% of women (non-significant). 
On the contrary, due to limited resources, each unit has an interest in reducing the load by referring as many candidates as possible for transplantation. There is no limitation of number of transplantations afforded to the various nephrology departments. Therefore, discrimination against women does not make sense on this level. If it occurred on the level of acceptance for dialysis it would affect weaker candidates than those suitable for transplantation.
There is no evidence of unintentional discrimination. Such bias could be expected to implicate foremost elderly women, whereas we found women to be underrepresented in all age groups. In fact, the overrepresentation of men tended to decrease with increasing age. The fact that survival of men and women and of their grafts were similar is also evidence against such bias. The trend was rather for a better outcome in men, especially in the elderly. The hypothesis that uraemic women on the whole recipients aged Á50 years. Numbers at risk are 277 after 2 years, are poorer candidates for transplantation than men as 251 after 3 years and 151 after 5 years.
judged by objective medical evidence remains a possibility. Women are physically weaker than men. More men than women received antirejection Physical weakness is a risk factor following transtherapy during the first year after transplantation, plantation [12 ] . However, as with discrimination, selec-59.5% vs 49.5% (P=0.002). Among treated patients, tion on this basis would reduce predominantly the the mean number of days was similar, 8.3±5.8 vs numbers of elderly women, which was not seen. 8.1±4.8. However, of 18 patients with more than 21 Furthermore, an accumulation of women in the dialysis days of treatment (maximum 33 ) 15 were men. population would ensue, as reported by Kjellstrand Data have been separated according to recipients' from the US [7 ] . According to the Swedish Registry age at the time of transplant, i.e. 16-49 years compared for Active Treatment of Uraemia [11 ], men also dominwith Á50 years. Higher rates of rejection treatment in ate the dialysis population. On 31 December 1991, men was found in the 16-49 year group, 62.0% vs men constituted 60.5% of all patients in our recruitment 50.4% (P=0.003), whereas the difference in elderly area who were on any form of RRT, 58.7% of those patients did not reach statistical significance, 54.7% vs on dialysis (n=669) and 61.7% of those with func-47.4%. Cumulative survival rates did not differ within tioning kidney transplants (n=972). any age group, but as shown in Fig. 4 , the graft
The lower rates of antrejection therapy in women survival rate for women Á50 years of age was 69% during the first year after transplantation is not parafter 1 year vs 78% for men of the same age (P=0.06 alleled by better graft survival or even a trend in that at that point ). There was no corresponding trend for direction. One possible explanation is that antirejection increased mortality. therapy may be given to men on a lower level of suspicion of rejection, because they appear to tolerate it, but is withheld in women until signs are more Discussion evident or disappear spontaneously. The rejection treatment rates observed follow a presumed grading of strength, i.e. they are highest in younger men, then The most obvious difference in this comparison of men and women as kidney transplant recipients is that more older men, younger women and older women, in that order. Gender is not a previously recognized factor of men received transplants. Theoretically, we can see five possible explanations to this fact. (1) Fewer women influence on rejection rates [2, 13] . In the combined first and second SMC studies recipient gender had no than men require RRT. (2 ) Uraemic women are poorer candidates for transplantation than men from a strict significant impact on the probability of being free from rejection [4], but this was a minor issue in that report medical point of view. (3) Women are unintentionally discriminated, e.g. by overestimation of the medical and no data were presented. On the other hand, the absence of an impact of the recipient's sex on graft risks. (4) Uraemic women abstain from transplantation more often than men when facing increased risks. (5) survival agrees with the literature [1, 3, 5, [14] [15] [16] .
Refraining from transplantation as the patient's Women are actively discriminated. How do these alternatives fit with our data? choice may be practised by increased-risk individuals. More combined transplantations were performed to Active discrimination against women is not practised within the selecting board of the transplant team, but male patients than to females and men received more 
